A pyogenic granuloma is one of the most common benign tumors in the head and neck. However, it rarely occurs in the external auditory canal (EAC). We report a case of a pyogenic granuloma that involved the both EAC in a pregnant woman. The clinical manifestation is discussed with a literature review. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Introduction
A pyogenic granuloma is an acquired benign tumor, principally of the skin and mucosa; it is also termed a capillary hemangioma by reference to the pathological classification. The tumor etiology remains uncertain but may involve frequent ear-picking and changes in hormone levels. The tumors develop principally in the head-and-neck region (62.4%), followed by the trunk (19.7%), upper limbs (12.9%), and lower limbs (5.0%) [1] . In the head-and-neck region, most tumors develop in the cheeks and/or oral cavity; rarely, they develop in the external auditory canal (EAC) [1] . In a literature review, we found five case reports of pyogenic granulomas of the EAC dated up to December 2017 (Table 1) [2] [3] [4] [5] [6] . Recently, we treated a pregnant woman with a bilateral pyogenic granuloma involving both EACs; herein, we report this case and review the literature.
Case Report
A 30-year-old woman who was 11 weeks pregnant visited our outpatient clinic complaining of persistent bilateral otorrhea and aural fullness irrespective of frequent ear dressing at a local clinic. She had no past medical history except chronic otitis externa diagnosed at the local clinic; she habitually picked her ears. An otoendoscopic examination revealed slightly narrowed EACs with marked S-shaped curvatures and round, reddish pedunculated masses that partially filled both EACs ( Fig. 1 ) and concealed the tympanic membranes. She was advised to undergo an additional radiological evaluation and excisional biopsy as both diagnosis and treatment. However, she refused, insisting that she be treated only after delivery. Thus, we instructed the patient to irrigate her ears with diluted white vinegar and to visit our hospital after delivery. Six months later, she re-visited the outpatient clinic. Temporal bone computed tomography showed that both EACs were blocked with masses having a maximal diameter of 0.5 cm on the right and 0.4 cm on the left ( Fig. 2A, B) . Neither bony erosion of the EACs nor adhesion of the masses to the tympanic membranes could be confirmed. The patient underwent surgical excision with minimal perioperative bleeding. Both masses were round and firm, and were stalked on the anteroinferior walls of both EACs distant from the tympanic membranes (Fig.  2C, D) . Histopathologically, the tumors were pyogenic granulomas (Fig. 3) . No sign of recurrence was noted at the 2-month follow-up exam. This patient has given written informed consent for publication.
Discussion
Patients with pyogenic granulomas may visit outpatient clinics complaining of pulsatile tinnitus, recurrent otorrhagia, otorrhea, and/or deafness [7] . Common physical findings include a purplish tympanic membrane and pedunculated ear mass. The pathogenesis is unclear, but may feature changes in hormone secretion, increased levels of vascular growth factors, chronic mechanical stimulation or trauma, and/or drug side-effects [8] . During pregnancy, marked increases in the levels of female hormones stimulate the secretion of many growth factors throughout the body [9] . Estrogen acts on macrophages to stimulate the secretion of nerve growth factor, which aids in wound-healing and tissue regeneration when injury is caused by chronic mechanical stimulation. Estrogen 
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A B D C also increases the circulating levels of granulocyte macrophage-colony stimulating factor, basic fibroblast growth factor, and transforming growth factor β-1, all of which stimulate the growth of granulation tissue [10] . In addition, vascular endothelial growth factor secreted by macrophages stimulates capillary growth and proliferation and may trigger pyogenic granuloma development [10] . Also, drugs such as doxetacel, paclitaxel, and levothyroxine are associated with the occurrence of a pyogenic granuloma, perhaps by exerting toxic effects on tissues and proangiogenic (proliferative) effects on blood vessels [11] . In our case, continuous mechanical stimulation via frequent ear-picking and overgrowth of inflammatory tissue attributable to the increased levels of female hormones during pregnancy might have triggered the development of a pyogenic granuloma in both EACs. The literature contains one case of a pyogenic granuloma in a pregnant woman, but the lesion was unilateral and the patient denied that she engaged in habitual ear-picking [6] .
To the best of our knowledge, this is the first report of a bilateral pyogenic granuloma (thus involving both EACs) in a pregnant woman who habitually engaged in chronic ear irritation. A recent study reported that pruritis is common during pregnancy (in up to 38% of women); ear itching may thus also be common [12] . Clinicians should consider a pyogenic granuloma of the EAC when examining pregnant patients with EAC masses who complain of ear itching.
The treatment of choice is simple surgical excision; other options include curettage with or without cauterization, cryotherapy, and CO2 laser ablation. However, surgical excision is optimal, considering the cost, convenience, and recurrence rate [13] . In case of recurrence, wide excision and cautery may yield success rate [2] . Hsu et al used laser surgery in order to prevent scar formation or unexpected deformity [3] . Canal wall down mastoidectomy was performed to remove a large lesion ≥30mm in diameter [4] .
Characteristic histopathological findings include high-level proliferation of matrix endothelium and capillaries and dilated blood vessels that are often arranged in lobules. Ulcerative areas are also common; neutrophils may be detected near ulcerated surfaces. These findings are rather specific, making it easy to diagnose a pyogenic granuloma, but a hemangioma also features a lobular arrangement of capillaries; a pyogenic granuloma is thus sometimes misdiagnosed [14] .
In summary, we reported the case of a pregnant woman with a bilateral pyogenic granuloma (in both EACs). Chronic irritation caused by ear-picking and hormonal changes may have triggered the condition; surgical excision was essential.
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